The European Central Bank has implemented a very ambitious monetary policy since the fi nancial crisis of 2008, intervening heavily in the eurozone economies. This policy has generated substantial risks to both the ECB's primary task and its independence. It is therefore time for a fundamental evaluation of the ECB's monetary policy strategy.
ECB strategy and treaty
The ECB moved away from the principles set out in the Treaty on European Union and the Statute of the ESCB in two essential respects. It has also abandoned its original strategy at two key points. Both cases will now be dealt with in succession.
Drifting away from the Treaty on European Union
Over the past few years, the ECB has bought massive amounts of debt securities from governments in the secondary market via its quantitative easing (QE) programme. However this may be judged from a legal standpoint, in economic terms this is clearly monetary fi nancing of government defi cits and debts. A basic assumption underlying the EU Treaty and the Statute of the ESCB is that this is not allowed, because a government that can call on the central bank for fi nancing will sooner or later derail and dominate monetary policymaking. The ECB has thereby undermined its independence, as set out in the ESCB statutes. 1 The basis for ECB independence is the longer-term neutrality of monetary policy. The ECB's current monetary policy is not neutral over the business cycle and has led to large redistribution effects between defi cit and surplus countries and between eurozone savers and debtors. In doing so, the ECB has de facto overstepped its mandate. The EU treaty contains the so-called no-bailout clause, which is meant to ensure that countries must keep their own houses in order and will not be bailed out by other countries. The ECB policy has contributed to the undermining of this clause. QE suppresses the interest expenses on government debt. This can easily make countries more careless about taking on more debt, resulting in overly large defi cits. ECB President Mario Draghi's famous 2012 declaration that the ECB was ready to do whatever it takes within its mandate to save the euro, including buying an unlimited volume of government bonds from countries in trouble (i.e. outright monetary transactions, or OMTs) if necessary, has the same effect. The difference is that an OMT programme is conditional and was never implemented, while © The Author(s) 2018. Open Access: This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. 1 S.C.W. E i j f f i n g e r, J. D e H a a n : The Political Economy or Central Bank Independence, Princeton Special Papers in International Economics No. 19, 1996; J. D e H a a n , S.C.W. E i j f f i n g e r, S. Wa l l e r :
The This is important for understanding developments since the fi nancial crisis. The ECB was not meant to be a socalled infl ation targeter. In other words, while its primary objective was to ensure price stability, it did not have a defi ned quantitative target for price stability. Now, however, the ECB does have a defi nition of price stability: a development of the harmonised index of consumer prices (HICP) for the euro area as a whole of below, but close to, two per cent on an annual basis. This defi nition of price stability was defi ned by the ECB prior to the crisis and has not been seriously evaluated by the ECB since then.
The ECB follows a so-called two-pillar strategy. The monetary pillar examines monetary and fi nancial variables to identify signals which may indicate risks to price stability over the medium term. In this context, a guideline for the growth of the money supply in a broad sense (M3) is also formulated. 4 The second pillar contains an analysis of all developments in the real economy in the medium term with respect to the risks to price stability. This includes the analysis of price indicators other than the HICP.
In addition to the HICP and core infl ation, the ECB should also look at the prices of fi nancial assets, such as equities and government bonds, because of possible wealth effects on the prices of goods and services over time. Based on an assessment of both pillars on the risks to price stability over the medium term, the ECB Governing Council applies its primary instrument, the refi nancing rate for banks.
Since 2007, the monetary pillar has become less important and has faded into the background. At that time, the ECB stopped publishing a guideline for the growth of M3. Until then, the guideline had always been growth of 4.5%, but this was often exceeded. On the eve of the crisis in 2007, the growth of M3 was 12%.
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Under Draghi, the ECB has, without explanation and substantiation, become an infl ation targeter. And a very precise one. Infl ation should be 1.8% or 1.9% per year if the target is to be achieved. Achieving this level of infl ation has been a constant failure of the ECB over the past four years, because structurally lower energy prices have made the achievement of the infl ation target impossible. This means that the ECB is currently experiencing the least successful period in its young history, and it is unclear to fi nancial markets which infl ation compass the ECB will rely in the medium term -the HICP or an alternative measure.
In its strategy, the ECB also determined that its focus is on actual infl ation in the medium term, i.e. on the HICP without correction for fl uctuations that disrupt the trend. Such an index is called core infl ation or super core infl ation. In recent years, the ECB has put core infl ation at the heart of its policy.
This focus on core infl ation, which is lower than it ought to be, is used by the ECB to justify the large-scale, longterm purchase of government bonds and other debt instruments and for keeping policy rates close to zero -ten years after the start of the fi nancial crisis and at a time when economies in the euro area have already been recovering for a number of years. Actual infl ation in the euro area is about half a percentage point lower than the ECB target. But the danger of a defl ationary spiral, if it ever existed, has disappeared. The current level of infl ation seems to be rather safe, but the same cannot be said of current ECB monetary policy, which can be characterised as "the ends justify the means". However, this is not the type of policy that the Maastricht Treaty instructs the ECB to follow. Indeed, the prohibition on monetary fi nancing is meant to impose restrictions on those means.
Risks of the ECB policy
The ECB's current unconventional monetary policy carries major risks:
• Moral hazard: Governments might postpone necessary fi scal adjustments or try to avoid them altogether. These adjustments could include measures related to the size of government defi cits; actions to make markets work better; and efforts to reorganise the balance sheets of banks, companies, or citizens. An example of the effects of moral hazard is offered by France, where despite the current positive economic development and very low interest rates, the budget defi cit still exceeds three per cent of GDP. Another example is the fact that ten years after the start of the crisis, there are still nearly €1 trillion worth of non-performing loans on the balance sheets of banks in the euro area, despite the fact that it was agreed in the framework of the European banking union to clean up bank balance sheets. The very low interest rates make it easy for Italian banks to roll over non-performing loans.
• Speculative bubbles: Prolonged low nominal and real interest rates can create speculative bubbles. In the current situation, there are a multitude of examples: government bonds, corporate bonds, stocks, real estate and even cryptocurrencies. It is clear that the development of prices in these markets has been distorted by the ECB.
• Boom/bust cycles: According to Austrian economic theory, an overly accommodative monetary policy leads to so-called boom/bust cycles. 6 An interest rate that is too low, i.e. one that does not refl ect the equilibrium interest rate but is heavily infl uenced by the ECB's QE programme, gives an inconsistent signal to consumers and investors, both of whom will expand their spending. This yields strong economic growth (boom), but that growth is not sustainable. It is accompanied by misallocations. More production capacity is built up during the boom than is necessary to deliver intended future consumption. This leads to a recession (bust) and rising unemployment.
• Elimination of market forces and biased measurement of economic quantities: The ECB has become a dominant player in fi nancial markets. This infl uences the behaviour of other market parties, who are less interested in the creditworthiness of the issuer of debt instruments and more in the modalities of the ECB monetary policy. The ECB thus not only determines the money market interest rates but also those in the capital market, which should not be the central bank's domain. Moreover, the Dutch and German budget surpluses are also partially due to the artifi cially low interest rates. If the interest rate were two to three percentage points higher, which would not be inconceivable in the current economic climate, then these surpluses would quickly disappear.
• Infl ation: The longer the policy is sustained in an environment of robust growth, the greater the risk of reaching a tipping point when infl ation suddenly starts to accelerate. We do not know where that tipping point is.
• Loss of credibility: The ECB will no longer be afforded the same level of confi dence as it continues to undershoot its infl ation goal of close to but below two per cent.
• Loss of support for the independence of the ECB: As it exerts a more permanent infl uence on matters (e.g. pensions) that extend far beyond its primary goal of maintaining price stability, other actors are more likely to question the ECB's independence. The longer-term neutrality of money is a condition for central bank independence, and thus monetary policy must avoid (large) redistributive effects between and within the eurozone economies over the various business cycles.
Policy in a complex adaptive economy
The economy is a complex adaptive system (CAS), 7 which can be defi ned as a large set of heterogeneous economic agents who interact with each other and who also respond and adapt to their environment. A CAS is therefore dynamic and permanently evolving.
The actual development of an economy depends on knowledge, information, preferences and expectations about the future. These data can never be obtained centrally, as they are too scattered among billions of individuals. 8 Moreover, much of the knowledge and information used by individuals -particularly with regard to preferences and expectations -are not recorded or cannot be recorded. As a result, economic development is highly unpredictable, and unintended consequences from interventions in the economy are always possible. There is Knightian uncertainty, in which the future is unknown and unpredictable due to geopolitical and other risks. 9 Economic and hence monetary policy that takes into account the fact that the economy is a CAS is based, among other things, on two principles. 10 The fi rst is modesty. Policy cannot be used to create the right conditions. It cannot pursue precise outcomes as knowledge is lacking for this. To attempt to do so is hubris and ultimately leads to failure.
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The second principle is caution. Policy should not cause damage. This principle is also found in medicine, going back to Hippocrates: "First do no harm". It is in line with the acknowledgement that the policymaker knows very little about the precise development of a CAS, while that system itself has adjustment mechanisms which must be allowed to do their job. According to Hayek, we can at best know which mechanisms work in a CAS. There are no constant quantitative economic laws. 12 The most important task of an economist is to constantly explain how little we can know about the economy in which we want to continually intervene. As such, policymakers should not implement policies that can potentially do more damage than good. The goal can never justify the means. The cure must not be worse than the disease. Policymakers must also ensure that they do not become a source of disruptions by intervening too strongly and too often. They should strive to be as predictable as possible and conduct policies based on simple rules with as little discretion as possible. This is in line with the discussion on "rules rather than discretion" in monetary policy and Friedman's fi xed monetary growth rule. 13 
ECB policy and complexity
The ECB's current monetary policy violates both of these prudential policy principles in a CAS. It is not modest. The ECB has become an infl ation targeter with a very precise target for a precisely defi ned variable (HICP) that is structurally undershooting infl ation and thus will undermine the credibility and independence of the ECB over time. Furthermore, the risks inherent in the ECB's current policy are large, while the ailment itself seems relatively minor: infl ation that is a little lower than desired, but without much risk of becoming defl ation. The irony is that the original two-pillar strategy of the ECB better meets the requirements for policy in a CAS. There was no infl ation target, and the monetary pillar was intended to contribute predictably to the creation of conditions for price stability over the medium term. The ECB should consider returning to its original strategy.
Conclusion
The ECB is not the only central bank with a problematic strategy. In fact, all central banks that are infl ation targeters, i.e. pretty much all of them, face this problem. The remarkable thing is that the ECB did not adopt the strategy of infl ation targeting until the very moment that problems with the strategy became visible. Furthermore, once it did adopt this fl awed strategy, it then also set a very precise target.
What is needed is a fundamental review of the strategy of infl ation targeting. The aim of such a review would be to bring back modesty and prudence to the manner in which monetary policy is conducted. This need has only increased because of the existence of Knightian uncertainty, which confronts all central banks. Until recently, important central banks, such as the ECB and the Federal Reserve System, have shown few signs of wanting to conduct such a review of their monetary policy strategies. However, there has been increasing concern among some leading central bankers that the models that are used in the context of infl ation targeting no longer work. 14 While we welcome this policy re-evaluation, we fear that they are looking for the solution in the re-specifi cation of their policy models. They will search for knowledge about the infl ation process and the economy, which in principle is not available. The answer cannot come from alternative policy models, but rather from a different strategy. Specifi cally for the ECB, this means that no policy should be pursued that is at odds with the principle of the prohibition of monetary fi nancing. Finally, the policy should preferably be in line with the no-bailout clause instead of undermining it. QE and OMTs should therefore not be part of the ECB's regular policy instruments.
